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(54) Apparatus for and method of receiving Digital Audio Broadcast (DAB) signals 



(57) An apparatus for receiving broadcasting sig- 
nals, which comprises a signal selecting and receiving 
portion for selecting one of ensembles to receive, a 
channel decoder for obtaining program information data 
and control information data based on the selected en- 
semble received by the signal selecting and receiving 
portion, and a control unit operative to detect a condition 
in which the selected ensemble has not been appropri- 
ately received by the signal selecting and receiving por- 
tion for more than a predetermined period and, when 
the condition is detected, to perform a control operation 
in such a manner as to cause the signal selecting and 
receiving portion to select another ensemble to receive 
in accordance with indication by the control information 



data in the case where the control information data ob- 
tained based on the selected ensemble indicate the ex- 
istence of some other ensemble which is to be received 
in place of the selected ensemble, and to cause said 
signal selecting and receiving portion to change a re- 
ceiving frequency successively so as to detect receiva- 
ble ensembles one by one and to store in a memory por- 
tion control information data obtained from the channel 
decoder based on each receivable ensemble detected 
by said signal selecting and receiving portion in the case 
where the control information data obtained based on 
the selected ensemble do not indicate the existence of 
any ensemble which is to be received in place of the 
selected ensemble. 
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Description 

[0001] The present invention relates generally to an 
apparatus for and a method of receiving broadcasting 
signals, and more particularly, to such an apparatus for 
and a method of receiving broadcasting signals that 
functions to receive a digital audio broadcasting signal 
for obtaining a reproduced audio signal based on the 
received digital audio broadcasting signal and further is 
able to select automatically a receivable digital audio 
broadcasting signal as occasion demands. 
[0002] Although an analog audio broadcasting sys- 
tem which includes an amplitude-modulated (AM) audio 
broadcasting system in which audio signals are trans- 
mitted in the form of an AM audio information signal and 
a frequency-modulated (FM) audio broadcasting sys- 
tem in which audio signals are transmitted in the form 
of a FM audio information signal, has been put to prac- 
tical use for a long time in the field of audio broadcasting, 
there has been recently proposed to introduce a digital 
audio broadcasting system in which audio signals are 
transmitted in the form of a digital audio information sig- 
nal for the purpose of improving quality of audio infor- 
mation transmitted or received in the system. Especially, 
in the European Continental, the digital audio broad- 
casting system called "DAB" has been already put to 
practical use in some countries. 
[0003] The digital audio information signal transmitted 
from a broadcasting station under the digital audio 
broadcasting system is called a digital audio broadcast- 
ing signal. The digital audio broadcasting signal carries 
not only audio information data representing digital au- 
dio signals but also service information data represent- 
ing service information, such as weather forecast, traffic 
information and so on, and further carries control infor- 
mation data which are necessitated for reproducing the 
digital audio signals based on the audio information data 
and the service information based on the service infor- 
mation data on the receiving side. For the digital audio 
broadcasting signal, a plurality of pairs of the audio in- 
formation data and the service information data are usu- 
ally provided for forming various kinds of program infor- 
mation data representing program information of differ- 
ent kinds. 

[0004] A digital audio broadcasting signal having a 
single transmission frequency for carrying the various 
kinds of program information data representing the au- 
dio information data and the service information data, 
together with the control information data, is called 
"ensemble" . In the explanation mentioned below, the 
term of "ensemble" may be often used for representing 
the digital audio broadcasting signal. 
[0005] The audio information data and the service in- 
formation data are transmitted in the form of a series of 
unit segments each having a time duration of, for exam- 
ple, 24ms and constituting a logical frame. The logical 
frame for the audio information data is formed into an 
audio frame. In the audio frame, audio data representing 



program information are contained and program asso- 
ciated data (PAD) relative to the program information 
represented by the audio data are also contained to be 
successive to the audio data. The program associated 

5 data are provided to represent information relative to 
contents of the related program information. For exam- 
ple, in the case where the related program information 
is information representing music, the program associ- 
ated data represent in the form of character information 

10 the name of a composer of the music, the name of the 
music, the title of a recording medium on which the mu- 
sic is recorded and so on. 

[0006] The digital audio broadcasting signal transmit- 
ted under the digital audio broadcasting system as men- 
's tioned above, namely, the ensemble is received usually 
by a digital audio broadcasting signal receiver which is 
an apparatus provided for exclusive use to receive dig- 
ital audio broadcasting signals. In the digital audio 
broadcasting signal receiver, an ensemble transmitted 
20 from a certain digital audio broadcasting station is se- 
lected to be received by a signal selecting and receiving 
portion. The received ensemble is subjected to demod- 
ulation, program selection and decoding processing in 
a channel decoding portion. The output of the channel 
25 decoding portion is subjected to program extraction by 
a program extracting portion so that service information 
data and audio information data are obtained. Then, the 
audio information data obtained from the program ex- 
tracting portion are subjected to decoding processing by 
30 a source decoding portion so that audio data forming a 
digital audio signal are reproduced and program asso- 
ciated data are obtained, and service information data 
obtained from the program extracting portion are sub- 
jected to decoding processing by a decoding portion for 
35 the service information data so that service information 
is reproduced. A reproduced audio signal is obtained 
based on the audio data obtained from the source de- 
coding portion to form the digital audio signal. 
[0007] The ensemble thus received by the digital au- 
40 dio broadcasting signal receiver is classified to one of 
first and second types. The ensemble of the first type is 
transmitted under a local broadcasting with its service 
area, in which the ensemble can be appropriately re- 
ceived by the digital audio broadcasting signal receiver, 
45 limited to be relatively narrow and the ensemble of the 
second type is transmitted under a large area broad- 
casting with its service area extends to be relatively 
broad. Under the local broadcasting, a plurality of serv- 
ice areas in each of which a selected ensemble can be 
50 appropriately received by the digital audio broadcasting 
signal receiver is provided with overlapping partially or 
without overlapping each other. 

[0008] Therefore, if the ensemble transmitted under 
the large area broadcasting is intended to be received 
55 by the digital audio broadcasting signal receiver which 
is installed in a vehicle to move therewith, it is possible 
to continue reproduction of program information based 
on a selected program information data over a relatively 
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broad moving range of the vehicle without changing a 
receiving frequency set on the digital audio broadcast- 
ing signal receiver for receiving selectively the ensem- 
ble. On the other hand, if the ensemble transmitted un- 
der the local broadcasting is intended to be received by 
the digital audio broadcasting signal receiver which is 
installed in a vehicle to move with the vehicle, it is re- 
quired to switch the receiving frequency set on the digital 
audio broadcasting signal receiver for receiving selec- 
tively the ensemble. On the other hand, if the ensemble 
transmitted under the local broadcasting is intended to 
be received by the digital audio broadcasting signal re- 
ceiver which is installed in a vehicle to move with the 
vehicle, it is required to changing the receiving frequen- 
cy set on the digital audio broadcasting signal receiver 
for receiving selectively the ensemble at every move- 
ment of the vehicle from one of the service areas to the 
next service area. 

[0009] Under such a situation, as to some ensembles, 
the control information data are provided to represent 
information related to other ensembles and program in- 
formation data carried thereby, namely, service link in- 
formation. The service link information represents, for 
example, one or more other ensembles each carrying 
program information data corresponding to the program 
information data carried by the ensemble carrying the 
service link information in question. 
[0010] Accordingly, when the ensemble, which is 
transmitted under the local broadcasting to carry the 
program information data and the control information 
data representing the service link information, is re- 
ceived by the digital audio broadcasting signal receiver 
which is installed in the vehicle to move therewith, it is 
possible for the digital audio broadcasting signal receiv- 
er which is receiving the ensemble to detect another en- 
semble carrying program information data correspond- 
ing to the program information data carried by the en- 
semble having been received on the strength of the 
service link information and to change automatically the 
receiving frequency set on the digital audio broadcast- 
ing signal receiver to another receiving frequency to re- 
ceive the detected ensemble at the time of the move- 
ment of the vehicle from one of the service areas to the 
next service area. 

[0011] However, when the ensemble which is trans- 
mitted under the local broadcasting is received by the 
digital audio broadcasting signal receiver which is in- 
stalled in the vehicle to move therewith and the received 
ensemble is not accompanied with the control informa- 
tion data representing the service link information, it is 
impossible for the digital audio broadcasting signal re- 
ceiver to change automatically the receiving frequency 
set on the digital audio broadcasting signal receiver to 
another receiving frequency to receive another ensem- 
ble carrying program information data corresponding to 
the program information data carried by the ensemble 
having been received at the time of the movement of the 
vehicle from one of the service areas to the next service 



area. Consequently, in order to receive, by the digital 
audio broadcasting signal receiver, a new ensemble 
carrying program information data corresponding to the 
program information data carried by the ensemble hav- 

5 ing been previously received to reproduce the program 
information data, it is necessary for a user of the digital 
audio broadcasting signal receiver to have an operation 
for changing the receiving frequency set on the digital 
audio broadcasting signal receiver repeatedly to receive 

10 receivable ensembles successively and to detect from 
the ensembles newly received the new ensemble car- 
rying the program information data corresponding to the 
program information data carried by the ensemble hav- 
ing been previously received. 

15 [0012] Such an operation for changing the receiving 
frequency set on the digital audio broadcasting signal 
receiver repeatedly is troublesome and annoying to the 
user of the digital audio broadcasting signal receiver and 
the user feels inconvenience. Further, if the user of the 

20 digital audio broadcasting signal receiver is a driver of 
the vehicle in which the digital audio broadcasting signal 
receiver is installed, it is feared that the driving of the 
vehicle is disturbed by the operation for changing the 
receiving frequency set on the digital audio broadcast- 
's ing signal receiver repeatedly. 

[0013] Accordingly, it is an object of the present inven- 
tion to provide an apparatus for or a method of receiving 
broadcasting signals, by which an ensemble (a digital 
audio broadcasting signal) is received and at least one 

30 of reproduced audio information and reproduced serv- 
ice information is obtained based on the received en- 
semble, and which avoids the aforementioned disad- 
vantages encountered with the prior art. 
[0014] Another object of the present invention is to 

35 provide an apparatus for or a method of receiving broad- 
casting signals, by which an ensemble (a digital audio 
broadcasting signal) is received and at least one of re- 
produced audio information and reproduced service in- 
formation is obtained based on the received ensemble, 

40 and in which when an ensemble having been received 
falls into a condition unable to be received, such a con- 
dition that a new ensemble from which reproduced au- 
dio information or reproduced service information cor- 
responding to the reproduced audio information or the 

45 reproduced service information having been obtained is 
successively obtained is received can be easily estab- 
lished. 

[0015] A further object of the present invention is to 
provide an apparatus for or a method of receiving broad- 

50 casting signals, by which an ensemble (a digital audio 
broadcasting signal) is received and at least one of re- 
produced audio information and reproduced service in- 
formation is obtained based on the received ensemble, 
and in which when an ensemble having been received 

55 falls into a condition unable to be received, a new en- 
semble from which reproduced audio information or re- 
produced service information corresponding to the re- 
produced audio information or the reproduced service 
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information having been obtained is successively ob- 
tained can be received without an operation for chang- 
ing a receiving frequency repeatedly by a user. 
[0016] According to the present invention, there is 
provided an apparatus for receiving broadcasting sig- 
nals, which comprises a signal selecting and receiving 
portion for selecting one of ensembles to receive, a first 
decoding portion for obtaining program information data 
and control information data based on the selected en- 
semble received by the signal selecting and receiving 
portion, a program extracting portion for extracting audio 
program data from the program information data ob- 
tained from the first decoding portion, a second decod- 
ing portion for decoding the audio program data ob- 
tained from the program extracting portion to obtain a 
digital audio signal, a sound reproducing portion for re- 
producing sound based on the digital audio signal ob- 
tained from the second decoding portion, and a control 
unit to which the control information data obtained from 
the first decoding portion are supplied, wherein the con- 
trol unit is operative to detect a condition in which the 
selected ensemble has not been appropriately received 
by the signal selecting and receiving portion for more 
than a predetermined period and, when the condition is 
detected, to perform a control operation in such a man- 
ner as to cause the signal selecting and receiving por- 
tion to select another ensemble to receive in accordance 
with, an indication by the control information data in the 
case where the control information data obtained based 
on the selected ensemble indicate the existence of 
some other ensemble which is to be received in place 
of the selected ensemble, and to cause the signal se- 
lecting and receiving portion to change a receiving fre- 
quency successively within a predetermined frequency 
range so as to detect receivable ensembles one by one 
and to store in a memory portion control information data 
obtained from the first decoding portion based on each 
receivable ensemble detected by the signal selecting 
and receiving portion in the case where the control in- 
formation data obtained based on the selected ensem- 
ble do not indicate the existence of any ensemble which 
is to be received in place of the selected ensemble. 
[0017] In the apparatus for receiving broadcasting 
signals thus constituted in accordance with the present 
invention, under a situation in which the signal selecting 
and receiving portion is caused to select a certain en- 
semble to receive, when the selected ensemble has not 
been appropriately received by the signal selecting and 
receiving portion for more than the predetermined peri- 
od, the control unit to which the control information data 
obtained from the first decoding portion are supplied 
performs the control operation as follows. If the control 
information data obtained based on the selected en- 
semble indicate the existence of some other ensemble 
which is to be received in place of the selected ensem- 
ble, the control unit controls the signal selecting and re- 
ceiving portion to select another ensemble to receive in 
accordance with the indication by the control information 



data. To the contrary, if the control information data ob- 
tained based on the selected ensemble do not indicate 
the existence of some other ensemble which is to be 
received in place of the selected ensemble, the control 

5 unit controls the signal selecting and receiving portion 
to change the receiving frequency successively within 
the predetermined frequency range so as to detect the 
receivable ensembles one by one and stores in the 
memory portion the control information data obtained 

10 from the first decoding portion based on each receivable 
ensemble detected by the signal selecting and receiving 
portion. 

[0018] Therefore, when the selected ensemble has 
not been appropriately received by the signal selecting 

15 and receiving portion for more than the predetermined 
period under the situation in which the signal selecting 
and receiving portion is caused to receive the selected 
ensemble, such acondition that another ensemble is se- 
lected to be received in place of the selected ensemble 

20 by the signal selecting and receiving portion in accord- 
ance with the indication by the control information data 
or that the receivable ensembles are detected one by 
one by the signal selecting and receiving portion and 
data representing the result of the detection by the sig- 

25 nal selecting and receiving portion are stored in the 
memory portion, is automatically established. Then, 
when the receivable ensembles are detected one by 
one by the signal selecting and receiving portion and the 
data representing the result of the detection by the sig- 

30 nal selecting and receiving portion are stored in the 
memory portion, for example, the control unit performs 
a further control operation for causing the signal select- 
ing and receiving portion to select one of the detected 
receivable ensembles to receive with reference to the 

35 data stored in the memory portion, so that a condition 
in which one of the detected receivable ensembles is 
selected to be received by the signal selecting and re- 
ceiving portion is established. 

[0019] Consequently, with the apparatus for receiving 
40 broadcasting signals according to the present invention, 
when a selected ensemble having been received falls 
into a condition unable to be received, a new ensemble, 
from which program information data corresponding to 
the program information data obtained based on the se- 
45 lected ensemble are successively obtained and thereby 
audio program data or service program data corre- 
sponding to the audio program data or service program 
data reproduced previously are successively repro- 
duced, can be easily received without an operation for 
50 changing a receiving frequency repeatedly by a user of 
the apparatus. 

[0020] There is also provided, according to the 
present invention, a method of receiving broadcasting 
signals, which comprises the steps of selecting one of 
55 ensembles to receive by a signal selecting and receiving 
portion so as to obtain program information data and 
control information data based on the selected ensem- 
ble, detecting acondition in which the selected ensem- 
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ble has not been appropriately received by the signal 
selecting and receiving portion for more than a prede- 
termined period under a situation in which a receiving 
frequency has been set in the signal selecting and re- 
ceiving portion for receiving the selected ensemble, and 
performing a control operation, when the condition is de- 
tected, in such a manner as to cause the signal selecting 
and receiving portion to select another ensemble to re- 
ceive in accordance with indication by the control infor- 
mation data in the case where the control information 
data obtained based on the selected ensemble indicate 
the existence of some other ensemble which is to be 
received in place of the selected ensemble and to cause 
the signal selecting and receiving portion to change the 
receiving frequency successively within a predeter- 
mined frequency range so as to detect receivable en- 
sembles one by one and to store in a memory portion 
control information data obtained based on each receiv- 
able ensemble detected by the signal selecting and re- 
ceiving portion in the case where the control information 
data obtained based on the selected ensemble do not 
indicate the existence of any ensemble which is to be 
received in place of the selected ensemble. 
[0021] In the method of receiving broadcasting sig- 
nals thus constituted in accordance with the present in- 
vention, when the selected ensemble has not been ap- 
propriately received by the signal selecting and receiv- 
ing portion for more than the predetermined period un- 
der the situation in which the receiving frequency has 
been set in the signal selecting and receiving portion for 
receiving the selected ensemble, such a condition that 
another ensemble is selected to be received in place of 
the selected ensemble by the signal selecting and re- 
ceiving portion in accordance with the indication by the 
control information data or that the receivable ensem- 
bles are detected one by one by the signal selecting and 
receiving portion and the control information data ob- 
tained based on each receivable ensemble detected by 
the signal selecting and receiving portion are stored in 
the memory portion, is automatically established. Then, 
when the receivable ensembles are detected one by 
one by the signal selecting and receiving portion and the 
control information data obtained based on each receiv- 
able ensemble detected by the signal selecting and re- 
ceiving portion are stored in the memory portion, for ex- 
ample, a further control operation is performed for caus- 
ing the signal selecting and receiving portion to select 
one of the detected receivable ensembles to receive 
with reference to the data stored in the memory portion, 
so that a condition in which one of the detected receiv- 
able ensembles is selected to be received by the signal 
selecting and receiving portion is established. 
[0022] Consequently, with the method of receiving 
broadcasting signals according to the present invention, 
when a selected ensemble having been received falls 
into a condition unable to be received, a new ensemble, 
from which program information data corresponding to 
the program information data obtained based on the se- 



lected ensemble are successively obtained and thereby 
audio program data or service program data corre- 
sponding to the audio program data or service program 
data reproduced previously are successively repro- 
5 duced, can be easily received without an operation for 
changing a receiving frequency repeatedly. 
[0023] The above, and other objects, features and ad- 
vantages of the present invention will be become appar- 
ent from the following detailed description taken in con- 
junction with the accompanying drawings, in which: 

Fig. 1 is a schematic block diagram showing an em- 
bodiment of apparatus for receiving broadcasting 
signals according to the present invention, in which 
an embodiment of method of receiving broadcast- 
ing signals according to the present invention is car- 
ried out; 

Figs. 2A to 2E are illustrations showing data formats 
used for explaining a digital audio broadcasting sig- 
nal received by the embodiment shown in Fig. 1 ; 
Fig. 3 is an illustration showing a data format used 
for explaining audio program data obtained by the 
embodiment shown in Fig. 1 ; and 
Fig. 4 is a flow chart showing an example of an op- 
erational program for microcomputer used in a con- 
trol unit employed in the embodiment shown in Fig. 
1. 

[0024] Fig. 1 shows schematically an embodiment of 
apparatus for receiving broadcasting signals according 
to the present invention, in which an embodiment of 
method of receiving broadcasting signals according to 
the present invention is carried out. This embodiment 
may be installed in a vehicle to move with the vehicle. 
[0025] Referring to Fig. 1, in the embodiment, a spe- 
cific one of ensembles, namely, digital audio broadcast- 
ing signals transmitted from a broadcasting station and 
having reached to a receiving antenna 11, which has a 
transmission frequency coincident with a receiving fre- 
quency set in a signal selecting and receiving portion 1 2 
is selected to be received by the signal selecting and 
receiving portion 12. 

[0026] The ensemble selected by the signal selecting 
and receiving portion 12 is a modulated wave signal ob- 
tained by modulating a carrier wave signal with digital 
data in accordance with the Orthogonal Frequency Di- 
vision Multiplexing (OFDM) system and the digital data 
is composed of a series of frame units, each of which is 
called a transmission frame. 

[0027] The transmission frame has a time duration of, 
for example, 96ms and contains three portions of a syn- 
chronous channel, a fast information channel (FIC) and 
a main service channel (MSC), as shown in Fig. 2A. The 
MSC is composed of a series of common interleaved 
frames (CIFs), as shown in Fig. 2B. Each of the CIFs 
corresponds to 55,296 bits and is composed of a series 
of 864 capacity units (CUs) identified with numbers (0) 
to (863), respectively, as shown in Fig. 2C. Each of the 
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capacity units forms unit data corresponding to 64 bits. 
The MSC thus constituted transmits audio information 
and service information. 

[0028] The FIC is composed of series of first informa- 
tion blocks (FIBs), as shown in Fig. 2B. Each of the FIBs 
corresponds to 256 bits and contains a couple of por- 
tions of a FIB data field and an error checking word CRC 
(Cyclic Redundancy Check), as shown in Fig. 2C. The 
FIB data field is composed of a series of first information 
groups (FIGs), as shown in Fig. 2D. Each of the FIGs 
contains a couple of portions of an FIG header and an 
FIG data field, as shown in Fig. 2E. The FIC thus formed 
transmits control information, such as multiplex config- 
uration information (MCI) and other information. 
[0029] In the case where the ensemble selected to be 
received carries, in addition to program information data 
representing the audio information and the service in- 
formation, service link information which represents one 
or more ensembles each carrying program information 
data corresponding to the program information data car- 
ried by the ensemble selected to be received, one or 
more FIGs are used for transmitting the service link in- 
formation. 

[0030] The receiving frequency in the signal selecting 
and receiving portion 12 is set in accordance with a re- 
ception control signal CT supplied from a control unit 20 
constituting an operation control portion. In the signal 
selecting and receiving portion 1 2, the ensemble select- 
ed to be received is subjected to amplifying processing 
and frequency-converting processing to produce an in- 
termediate frequency (IF) signal SID. The IF signal SID 
is supplied to an analog to digital (A/D) convertor 13. A 
digital IF signal DID corresponding to the IF signal SID 
is obtained from the A/D convertor 13 to be supplied to 
a channel decoder 14. 

[0031] The channel decoder 14 contains a program 
selecting portion which is operative to select and extract 
a specific one of various kinds of program information 
data transmitted by the ensemble selected to be de- 
ceived by the signal selecting and receiving portion 12. 
In the channel decoder 14, the digital IF signal DID is 
subjected to quadrature demodulation processing, 
transformation from a time domain signal to a frequency 
demean signal and so on to produce control information 
data which represent control information including MCI 
and transmitted through the FIC and composite data 
which are composed of audio program data and service 
program data representing respectively audio informa- 
tion and service information transmitted through the 
MSC. When the FIC contains one or more FIGs used 
for transmitting service link information, the control in- 
formation data which represent the control information 
including the MCI and transmitted through the FIC have 
a portion representing the service link information. 
[0032] Further, in the channel decoder 14, the audio 
program data and service program data are subjected 
respectively to program selecting processings in the 
program selecting portion, the audio program data and 



service program data obtained from the program select- 
ing portion to represent selected program information 
are subjected respectively to time de-interleaving ar- 
rangements, and the audio program data and service 
5 program data subjected to the time de-interleaving ar- 
rangements and the control information data are sub- 
jected respectively to error correction processings, so 
that control information data DCD subjected to the error 
correction processing are obtained from the channel de- 
10 coder 14 to be supplied to the control unit 20 and pro- 
gram information data DMD which are composed of the 
audio program data and service program data subjected 
respectively to the error correction processings are also 
obtained from the channel decoder 14 to be supplied to 
15 a program extracting portion 15. 

[0033] In the program extracting portion 1 5, audio pro- 
gram data DAD or service program data DSD are ex- 
tracted from the program information data DM D. The au- 
dio program data DAD derived from the program ex- 
20 tracting portion 1 5 are supplied to a source decoder 1 6. 
In the source decoder 16, the audio program data DAD 
are subjected to a high efficiency decoding by which da- 
ta suppressed in accordance with a high efficiency cod- 
ing are expanded to produce decoded audio data DA 
25 which form a digital audio signal representing the select- 
ed program information. Further, program associated 
data D PA which are contained in the audio program data 
DAD are obtained from the source decoder 1 6 to be sup- 
plied to the control unit 20. 
30 [0034] The program associated data DPA contained 
in the audio program data DAD contain, for example, 
variable program associated data X-PAD successive to 
audio data DA in an audio frame constituted by the audio 
program data DAD and fixed program associated data 
35 F-PAD, as shown in Fig. 3. ScF-CRC in the audio frame 
shown in Fig. 3 is an error detecting word for scale factor 
data (not shown in Fig. 3) contained in the audio frame. 
[0035] Such program associated data DPA obtained 
from the source decoder 16 represent various informa- 
40 tion relative to contents of the program information rep- 
resented by the audio data DA which are accompanied 
with the program associated data DPA. For example, in 
the case where the program information represented by 
the audio data DA is information representing music, the 
45 program associated data DPA represent in the form of 
character information the name of a composer of the 
music, the name of the music, the title of a recording 
medium on which the music is recorded and so on. 
[0036] The decoded audio data DA forming the digital 
50 audio signal and obtained from the source decoder 1 6 
are supplied to a digital to analog (D/A) convertor 17 to 
be converted to an analog sound signal forming a repro- 
duced audio signal SA corresponding to the decoded 
audio data DA. The reproduced audio signal SA is de- 
55 rived from the D/A convertor 1 7 to be supplied through 
an audio signal output portion 1 8 to a speaker 1 9 as an 
audio output signal SAO. Thereby, reproduced sound 
based on the decoded audio data DA derived from the 
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source decoder 1 6 is obtained from the speaker 1 9. The 
D/A convertor 1 7, the audio signal output portion 1 8 and 
the speaker 19 in the aggregate constitute a sound re- 
producing portion for reproducing the sound based on 
the decoded audio data DA forming the digital audio sig- 
nal and obtained from the source decoder 16. 
[0037] The service program data DSD derived from 
the program extracting portion 1 5 are supplied to a data 
decoder21 . In the data decoder 21 , the service program 
data DSD are subjected to decoding processing to pro- 
duce reproduced service data DS based on the service 
program data DSD. The reproduced service data DS are 
derived from the data decoder 21 to an output terminal 
22. 

[0038] The control unit 20 is operative to produce con- 
trol data DD and DP based on the control information 
data DCD from the channel decoder 1 4, command data 
DX supplied from an input portion 23 in response to ex- 
ternal manual operations thereto so on and to supply 
the channel decoder 14 and the program extracting por- 
tion 15 with the control data DD and DP, respectively, 
for controlling the operation of each of the channel de- 
coder 14 and the program extracting portion 15. The 
control unit 20 is operative also to produce the reception 
control signal CT aforementioned based on the control 
information data DCD or the command data DX supplied 
from the input portion 23. 

[0039] The control operations performed in response 
to the command data DX supplied from the input portion 
23, the control information data DCD and so on in the 
control unit 20 are displayed on an image display portion 
25 to which an image display signal SDP produced 
based on displaying data DDP which are supplied from 
the control unit 20 in a display signal producing portion 
24 is supplied. The display signal producing portion 24 
and the image display portion 25 in the aggregate con- 
stitute a displaying portion connected to the control unit 
20. 

[0040] In addition to the above, a memory portion 26 
constituted with, for example, a random access memory 
(RAM) connected to the control unit 20. Various data in- 
cluding a portion of the control information data DCD 
supplied to the control unit 20, which represents the 
service link information, a selected portion of the pro- 
gram associated date DPA, other data obtained in the 
control unit 20 and so on are stored in the memory por- 
tion 26 as preservation data DPS and the preservation 
data DPS stored in the memory portion 26 are read out 
from the memory portion 26 to the control unit 20. 
[0041] With the structure described above, when the 
ensemble selected to be received falls into a condition 
unable to be appropriately received by the signal select- 
ing and receiving portion 12 under a situation in which 
the signal selecting and receiving portion 12 is caused 
to receive the selected ensemble, such an undesirable 
condition that the ensemble selected to be received is 
not appropriately received by the signal selecting and 
receiving portion 12 is detected by the control unit 20. 



[0042] On that occasion, the control unit 20 is opera- 
tive to detect the undesirable condition, for example, on 
the strength of the state of the control information data 
DCD supplied from the channel decoder 14 or the state 
5 of the program associated data DPA supplied from the 
source decoder 16. Then, when the undesirable condi- 
tion is detected, the control unit 20 is operative to decide 
whether the detected undesirable condition continues 
for more than a predetermined period or not, in order to 
eliminate a temporary undesirable condition in which the 
ensemble selected to be received falls into the condition 
unable to be appropriately received by the signal select- 
ing and receiving portion 12 for the reason that, for ex- 
ample, the vehicle in which the embodiment shown in 
Fig. 1 is installed runs into a tunnel or the like. 
[0043] If the undesirable condition does not continue 
for more than the predetermined period but turns to a 
desirable condition in which the ensemble selected to 
be received is appropriately received by the signal se- 
lecting and receiving portion 12, the control unit 20 
makes a decision that the temporary undesirable con- 
dition has occurred and does not perform any particular 
control operation. 

[0044] To the contrary, if the undesirable condition 
continues for more than the predetermined period, the 
control unit 20 makes a decision that the ensemble se- 
lected to be received has continuously fallen into the 
condition unable to be appropriately received by the sig- 
nal selecting and receiving portion 1 2 without recovering 
and is operative to decide whether the portion of the con- 
trol information data DCD which represents the service 
link information is stored in the memory portion 26 or 
not. The service link information represents one or more 
ensembles, each of which carries program information 
data corresponding to the program information data car- 
ried by the ensemble which has been unable to be re- 
ceived by the signal selecting and receiving portion 12. 
[0045] When the portion of the control information da- 
ta DCD which represents the service link information is 
stored in the memory portion 26, the control unit 20 is 
operative to read that portion of the control information 
data DCD from the memory portion 26 and to search the 
service link information represented by the portion of the 
control information data DCD read from the memory 
portion 26 for finding out an ensemble which carries pro- 
gram information data corresponding to the program in- 
formation data DMD having been selected by the pro- 
gram selecting portion contained in the channel decoder 
14. When the ensemble which carries the program in- 
formation data corresponding to the program informa- 
tion data DMD having been selected by the program se- 
lecting portion is found out, the control information data 
DCD indicates the existence of the ensemble which is 
to be received in place of the ensemble having been un- 
able to be received by the signal selecting and receiving 
portion 12. 

[0046] Accordingly, the control unit 20 is operative to 
supply the signal selecting and receiving portion 1 2 with 
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the reception control signal CT for changing the receiv- 
ing frequency in the signal selecting and receiving por- 
tion 12 to select and receive the ensemble found out 
based on the service link information and to cause the 
signal selecting and receiving portion 12 to select and 
deceive the ensemble represented by the service link 
information. As a result, such a condition that new pro- 
gram information data which correspond to the program 
information data DMD having been selected by the pro- 
gram selecting portion contained in the channel decoder 
14 are newly selected by the program selecting portion 
and derived from the channel decoder 14 as the pro- 
gram information data DMD is automatically estab- 
lished. 

[0047] On the other hand, when the portion of the con- 
trol information data DCD which represents the service 
link information is not stored in the memory portion 26 
or the ensemble which carries the program information 
data corresponding to the program information data 
DMD having been selected by the program selecting 
portion is not found out based on the service link infor- 
mation represented by the portion of the control infor- 
mation data DCD, the control information data DCD 
does not indicate the existence of the ensemble which 
is to be received in place of the ensemble having been 
unable to be received by the signal selecting and receiv- 
ing portion 12. 

[0048] In such a case, the control unit 20 is operative 
to supply the signal selecting and receiving portion 12 
with the reception control signal CT for changing the re- 
ceiving frequency in the signal selecting and receiving 
portion 1 2 successively within a predetermined frequen- 
cy range and to cause the signal selecting and receiving 
portion 12 to perform a seeking operation for detecting 
receivable ensembles one by one. The control unit 20 
is further operative to store the control information data 
obtained based on the detected receivable ensemble 
from the channel decoder 14 in the memory portion 26 
as the preservation data DPS at every detection of the 
receivable ensembles. In such a case, the control infor- 
mation data DCD stored in the memory portion 26 as 
the preservation data DPS include at least received en- 
semble information data which correspond to a portion 
of the control information data DCD obtained based on 
the detected receivable ensemble, which represents the 
transmission frequency of the detected receivable en- 
semble, the program information data carried by the de- 
tected receivable ensemble and so on. 
[0049] During the seeking operation by the signal se- 
lecting and receiving portion 1 2, the control unit 20 sup- 
plies the display signal producing portion 24 with the dis- 
playing data DDP for displaying the seeking operation. 
As a result, the seeking operation by the signal selecting 
and receiving portion 12 is displayed on the image dis- 
play portion 25. 

[0050] Further, when the seeking operation by the sig- 
nal selecting and receiving portion 1 2 has been finished, 
the control unit 20 produces the displaying data DDP for 



displaying all program information data which can be ob- 
tained from the channel decoder 14 based on the re- 
ceived ensemble information data stored in the memory 
portion 26 and supplies the display signal producing por- 
5 tion 24 with that displaying data DDP. As a result, all 
program information data which can be obtained from 
the channel decoder 14 are displayed on the image dis- 
play portion 25. 

[0051] Then, the control unit 20 waits for the com- 
10 mand data DX supplied from the input portion 23 in the 
form of program selection command data for designat- 
ing one of various kinds of program information data 
which are able to be obtained in the channel decoder 
14. When the command data DX is actually supplied in 
15 the form of program selection command data, the con- 
trol unit 20 is operative to specify the ensemble carrying 
the program information data designated by the com- 
mand data DX on the strength of the received ensemble 
information data stored in the memory portion 26. The 
20 control unit 20 is operative further to supply the signal 
selecting and receiving portion 12 with the reception 
control signal CT for changing the receiving frequency 
in the signal selecting and receiving portion 12 to select 
and receive the specified ensemble and to cause the 
25 signal selecting and receiving portion 12 to select and 
receive actually the specified ensemble. This results in 
that the program information data which are designated 
by the command data DX supplied in the form of pro- 
gram selection command data are obtained in the chan- 
ge nel decoder 14 and derived from the channel decoder 
14 as the program information data DMD. 
[0052] After that, the control unit 20 supplies the dis- 
play signal producing portion 24 with the displaying data 
DDP for displaying the reception of the ensemble by the 
35 signal selecting and receiving portion 12. As a result, 
the reception of the ensemble by the signal selecting 
and receiving portion 12 is displayed on the image dis- 
play portion 25. 

[0053] As described above, when the selected en- 

40 semble has not been appropriately received by the sig- 
nal selecting and receiving portion 1 2 for more than the 
predetermined period, the control unit 20 to which the 
control information data DCD obtained from the first de- 
coder are supplied performs the control operation as fol- 

45 lows. If the control information data DCD obtained 
based on the selected ensemble indicate the existence 
of some other ensemble which is to be received in place 
of the selected ensemble, the control unit 20 controls 
the signal selecting and receiving portion 12 to select 

50 another ensemble to receive in accordance with the in- 
dication by the control information data DCD. To the con- 
trary, if the control information data DCD obtained based 
on the selected ensemble do not indicate the existence 
of some other ensemble which is to be received in place 

55 of the selected ensemble, the control unit 20 controls 
the signal selecting and receiving portion 12 to change 
the receiving frequency successively within the prede- 
termined frequency range so as to detect the receivable 
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ensembles one by one and stores in the memory the 
control information data DCD obtained from the first de- 
coder based on each receivable ensemble detected by 
the signal selecting and receiving portion 12. 
[0054] Therefore, when the selected ensemble has 
not been appropriately received by the signal selecting 
and receiving portion 12 for more than the predeter- 
mined period under the situation in which the signal se- 
lecting and receiving portion 12 is caused to receive the 
selected ensemble, such a condition that another en- 
semble is selected to be received in place of the select- 
ed ensemble by the signal selecting and receiving por- 
tion 12 or that the receivable ensembles are detected 
one by one by the signal selecting and receiving portion 
12 and data representing the result of the detection by 
the signal selecting and receiving portion 12 are stored 
in the memory portion 26 and the signal selecting and 
receiving portion 12 is caused to select and receive one 
of the detected receivable ensembles with reference to 
the data stored in the memory portion 26 so that one of 
the detected receivable ensembles is selected to be re- 
ceived by the signal selecting and receiving portion 12, 
is automatically established. Consequently, with the em- 
bodiment shown in Fig. 1, when a selected ensemble 
having been received falls into a condition unable to be 
received, another ensemble, from which program infor- 
mation data corresponding to the program information 
data DMD obtained based on the selected ensemble are 
successively obtained, can be easily received without 
any manual operation by a user of the embodiment for 
changing repeatedly the receiving frequency set in the 
signal selecting and receiving portion 12. 
[0055] Fig. 4 shows a flow chart representing an ex- 
ample of a control program which the control unit 20 car- 
ries out when a selected ensemble has not been appro- 
priately received by the signal selecting and receiving 
portion 1 2 under the situation in which the signal select- 
ing and receiving portion 12 is caused to receive the se- 
lected ensemble. 

[0056] According to the flow chart shown in Fig. 4, the 
program starts in a situation in which the signal selecting 
and receiving portion 1 2 is caused to receive a selected 
ensemble. Then, in step 31, it is checked whether the 
selected ensemble is appropriately received by the sig- 
nal selecting and receiving portion 12 or not. If the se- 
lected ensemble is appropriately received by the signal 
selecting and receiving portion 1 2, the check in the step 
31 is repeated. If the selected ensemble is not appropri- 
ately received by the signal selecting and receiving por- 
tion 12, it is checked whether a timer flag FT is " 1" or 
not in step 32. 

[0057] If it is clarified in the step 32 that the timer flag 
FT is not " 1" but " 0" , a timer contained in the control 
unit 20 is caused to start its operation in step 33 and the 
timer flag FT is set to be " 1 " in step 34. Then, the proc- 
ess is advanced to step 35. 

[0058] If it is clarified in the step 32 that the timer flag 
FT is " 1" , the process is advanced directly to the step 



35 from the step 32. 

[0059] In the step 35, it is checked whether a prede- 
termined time has passed after the start of the timer or 
not, that is, the selected ensemble has not been appro- 
5 priately received by the signal selecting and receiving 
portion 12 for more than a predetermined period or not. 
If the predetermined time has not passed yet after the 
start of the timer, the process returns to the step 31 . If 
the predetermined time has passed after the start of the 
timer, the timer is caused to stop its operation in step 36 
and the timer flag FT is set to be " 0" in step 37. Then, 
the process is advanced to step 38. 
[0060] In the step 38, it is checked that the portion of 
the control information data DCD which represents the 
service link information is stored in the memory portion 
26 or not. If the portion of the control information data 
DCD which represents the service link information is 
stored in the memory portion 26, the portion of the con- 
trol information data DCD is read from the memory por- 
tion 26 and it is checked whether one or more ensem- 
bles each carrying program information data which cor- 
respond to the program information data DMD having 
been selected by the program selecting portion con- 
tained in the channel decoder 14 are found out by 
searching the service link information represented by 
the portion of the control information data DCD read 
from the memory portion 26 or not, in step 39. 
[0061] If it is clarified in the step 39 that one or more 
ensembles each carrying program information data 
which correspond to the program information data DMD 
having been selected by the program selecting portion 
contained in the channel decoder 14 are found out, the 
reception control signal CT for changing the receiving 
frequency in the signal selecting and receiving portion 
12 to select and receive the ensemble found out based 
on the service link information is sent to the signal se- 
lecting and receiving portion 12 in step 40 and then the 
process is advanced directly to step 51 from the step 40. 
[0062] If it is clarified in the step 39 that any ensemble 
carrying program information data which correspond to 
the program information data DMD having been select- 
ed by the program selecting portion contained in the 
channel decoder 14 are not found out, the process is 
advanced to step 41 . Further, if it is clarified in the step 
38 that the portion of the control information data DCD 
which represents the service link information is not 
stored in the memory portion 26, the process is also ad- 
vanced directly to the step 41 from the step 38. 
[0063] In the step 41 , the reception control signal CT 
for changing the receiving frequency in the signal se- 
lecting and receiving portion 12 successively within the 
predetermined frequency range is sent to the signal se- 
lecting and receiving portion 12 and thereby the signal 
selecting and receiving portion 12 is caused to start the 
seeking operation for detecting the receivable ensem- 
bles one by one. Then, in step 42, the displaying data 
DDP for displaying the seeking operation by the signal 
selecting and receiving portion 12 are started to be sent 
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to the display signal producing portion 24, and the proc- 
ess is advanced to step 43. 

[0064] I n the step 43, it is checked whether the receiv- 
able ensemble is detected through the seeking opera- 
tion by the signal selecting and receiving portion 12 or 
not. If the receivable ensemble is not detected, the 
check in the step 43 is repeated. If the receivable en- 
semble is detected, the portion of the control information 
data DCD obtained based on the detected receivable 
ensemble from the channel decoder 14, which repre- 
sents the transmission frequency of the detected receiv- 
able ensemble, the program information data carried by 
the detected receivable ensemble and so on and con- 
stitutes the received ensemble information data, is 
stored in the memory portion 26 as the preservation data 
DPS in step 44. 

[0065] Next, it is checked in step 45 whether the seek- 
ing operation by the signal selecting and receiving por- 
tion 1 2 has made a round or not. If the seeking operation 
has not made a round yet, the process returns to the 
step 43. If the seeking operation has made a round, the 
signal selecting and receiving portion 12 is caused to 
stop the seeking operation in step 46 and the displaying 
data DDP for displaying the seeking operation by the 
signal selecting and receiving portion 12 are stopped 
being sent to the display signal producing portion 24 in 
step 47. Then, the process is advanced to step 48. 
[0066] In the step 48, the displaying data DDP for dis- 
playing all program information data which can be ob- 
tained from the channel decoder 1 4 are produced based 
on the received ensemble information data stored in the 
memory portion 26 and then sent to the display signal 
producing portion 24. 

[0067] After that, it is checked in step 49 whether the 
command data DX is supplied from the input portion 23 
in the form of program selection command data for des- 
ignating one of various kinds of program information da- 
ta which are able to be obtained in the channel decoder 
1 4 or not. If the command data DX is not supplied in the 
form of program selection command data, the check in 
the step 49 is repeated. If the command data DX is sup- 
plied in the form of program selection command data, 
the ensemble carrying the program information data 
designated by the command data DX is specified on the 
strength of the received ensemble information data 
stored in the memory portion 26 and the reception con- 
trol signal CT for changing the receiving frequency in 
the signal selecting and receiving portion 12 to select 
and receive the specified ensemble is sent to the signal 
selecting and receiving portion 12, in step 50. Then, the 
process is advanced to the step 51 . 
[0068] In the step 51 , the displaying data DDP for dis- 
playing the reception of the ensemble by the signal se- 
lecting and receiving portion 12 are sent to the display 
signal producing portion 24, and the process returns to 
the step 31 . 



Claims 

1. An apparatus for receiving broadcasting signals 
comprising: 

a signal selecting and receiving portion for se- 
lecting one of digital audio broadcasting signals 
to receive, 

a first decoding portion for obtaining program 
information data and control information data 
based on the selected digital audio broadcast- 
ing signal received by said signal selecting and 
receiving portion, 

a program extracting portion for extracting au- 
dio program data from the program information 
data obtained from said first decoding portion, 
a second decoding portion for decoding the au- 
dio program data obtained from said program 
extracting portion to obtain a digital audio sig- 
nal, 

a sound reproducing portion for reproducing 
sound based on the digital audio signal ob- 
tained from said second decoding portion, and 
an operation control portion to which the control 
information data obtained from said first decod- 
ing portion are supplied, 

wherein said operation control portion is op- 
erative to detect a condition in which the selected 
digital audio broadcasting signal has not been ap- 
propriately received by said signal selecting and re- 
ceiving portion for more than a predetermined peri- 
od and, when the condition is detected, to perform 
a control operation in such a manner as to cause 
said signal selecting and receiving portion to select 
another digital audio broadcasting signal to receive 
in accordance with indication by the control infor- 
mation data in the case where the control informa- 
tion data obtained based on the selected digital au- 
dio broadcasting signal indicate the existence of 
some other digital audio broadcasting signal which 
is to be received in place of the selected digital au- 
dio broadcasting signal, and to cause said signal 
selecting and receiving portion to change a receiv- 
ing frequency successively within a predetermined 
frequency range so as to detect receivable digital 
audio broadcasting signals one by one and to store 
in a memory portion control information data ob- 
tained from said first decoding portion based on 
each receivable digital audio broadcasting signal 
detected by said signal selecting and receiving por- 
tion in the case where the control information data 
obtained based on the selected digital audio broad- 
casting signal do not indicate the existence of any 
digital audio broadcasting signal which is to be re- 
ceived in place of the selected digital audio broad- 
casting signal. 
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2. An apparatus for receiving broadcasting signals ac- 
cording to claim 1, wherein said operation control 
portion is operative to detect the condition in which 
the selected digital audio broadcasting signal has 
not been appropriately received by said signal se- 
lecting and receiving portion for more than the pre- 
determined period on the strength of the state of the 
control information data. 

3. An apparatus for receiving broadcasting signals ac- 
cording to claim 1 or 2, wherein said memory portion 
is constituted with a random access memory con- 
nected to the operation control portion. 

4. An apparatus for receiving broadcasting signals ac- 
cording to claim 1 , 2 or 3, wherein an input portion 
is connected to the operation control portion and 
said operation control portion is operative, in re- 
sponse to command data supplied from said input 
portion, to cause the signal selecting and receiving 
portion to select and receive a digital audio broad- 
casting signal corresponding to selected one of the 
control information data stored in the memory por- 
tion. 

5. An apparatus for receiving broadcasting signals ac- 
cording to any preceding claim, wherein a display- 
ing portion is connected to the operation control por- 
tion and said operation control portion is operative 
to cause said displaying portion to display program 
information data which can be obtained from the 
first decoding portion and are represented by the 
control information data stored in the memory por- 
tion. 

6. An apparatus for receiving broadcasting signals ac- 
cording to any preceding claim, wherein said pro- 
gram extracting portion is operative to extract, in ad- 
dition to the audio program data, service program 
data from the program information data obtained 
from the first decoding portion and a third decoding 
portion is provided for decoding the service pro- 
gram data derived from said program extracting 
portion to obtain reproduced service data. 

7. A method of receiving broadcasting signals com- 
prising the steps of: 



ceiving frequency has been set in the signal se- 
lecting and receiving portion for receiving the 
selected digital audio broadcasting signal, and 
performing a control operation, when said con- 

5 dition is detected, in such a manner as to cause 

the signal selecting and receiving portion to se- 
lect another digital audio broadcasting signal to 
receive in accordance with indication by the 
control information data in the case where the 

10 control information data obtained based on the 

selected digital audio broadcasting signal indi- 
cate the existence of some other digital audio 
broadcasting signal which is to be received in 
place of the selected digital audio broadcasting 

15 signal and to cause the signal selecting and re- 

ceiving portion to change the receiving frequen- 
cy successively within a predetermined fre- 
quency range so as to detect receivable digital 
audio broadcasting signals one by one and to 

20 store in a memory portion control information 

data obtained based on each receivable digital 
audio broadcasting signal detected by the sig- 
nal selecting and receiving portion in the case 
where the control information data obtained 

25 based on the selected digital audio broadcast- 

ing signal do not indicate the existence of any 
digital audio broadcasting signal which is to be 
received in place of the selected digital audio 
broadcasting signal. 

30 

8. A method of receiving broadcasting signals accord- 
ing to claim 7, wherein, in said detecting step, the 
condition in which the selected digital audio broad- 
casting signal has not been appropriately received 
35 by said signal selecting and receiving portion for 
more than the predetermined period is detected on 
the strength of the state of the control information 
data. 

40 9. a method of receiving broadcasting signals accord- 
ing to claim 7 or 8 further comprising the step of per- 
forming a further control operation to cause the sig- 
nal selecting and receiving portion to select and re- 
ceive a digital audio broadcasting signal corre- 

45 sponding to selected one of the control information 
data stored in the memory portion in response to 
command data supplied from an input portion. 



selecting one of digital audio broadcasting sig- 
nals to receive by a signal selecting and receiv- 50 
ing portion so as to obtain program information 
data and control information data based on the 
selected digital audio broadcasting signal, 
detecting a condition in which the selected dig- 
ital audio broadcasting signal has not been ap- 55 
propriately received by the signal selecting and 
receiving portion for more than a predeter- 
mined period under a situation in which a re- 



10. A method of receiving broadcasting signals accord- 
ing to claim 7, 8 or 9 further comprising the step of 
performing a further control operation to display 
program information data which can be obtained 
and are represented by the control information data 
stored in the memory portion. 

1 1 . A method of receiving broadcasting signals accord- 
ing to claim 7, 8, 9 or 1 0 further comprising the steps 
of extracting audio program data and service pro- 



11 



21 



EP 1 191 722 A2 



gram data from the program information data and 
decoding the service program data to obtain repro- 
duced service data. 

A method of receiving broadcasting signals com- 5 
prising the steps of: 

selecting one of digital audio broadcasting sig- 
nals to receive by a signal selecting and receiv- 
ing portion so as to obtain program information 10 
data and control information data based on the 
selected digital audio broadcasting signal, 
detecting a condition in which the selected dig- 
ital audio broadcasting signal has not been ap- 
propriately received by the signal selecting and 15 
receiving portion for more than a predeter- 
mined period on the strength of the state of the 
control information data under a situation in 
which a receiving frequency has been set in the 
signal selecting and receiving portion for re- 20 
ceiving the selected digital audio broadcasting 
signal, 

performing a control operation, when said con- 
dition is detected, in such a manner as to cause 
the signal selecting and receiving portion to se- 25 
lect another digital audio broadcasting signal to 
receive in accordance with indication by the 
control information data in the case where the 
control information data obtained based on the 
selected digital audio broadcasting signal indi- 30 
cate the existence of some other digital audio 
broadcasting signal which is to be received in 
place of the selected digital audio broadcasting 
signal and to cause the signal selecting and re- 
ceiving portion to change the receiving frequen- 35 
cy successively within a predetermined fre- 
quency range so as to detect receivable digital 
audio broadcasting signals one by one and to 
store in a memory portion control information 
data obtained based on each receivable digital 40 
audio broadcasting signal detected by the sig- 
nal selecting and receiving portion in the case 
where the control information data obtained 
based on the selected digital audio broadcast- 
ing signal do not indicate the existence of any 45 
digital audio broadcasting signal which is to be 
received in place of the selected digital audio 
broadcasting signal, 

causing the signal selecting and receiving por- 
tion to select and receive a digital audio broad- 50 
casting signal corresponding to selected one of 
the control information data stored in the mem- 
ory portion in response to command data sup- 
plied from an input portion, and 
displaying program information data which can 55 
be obtained and are represented by the control 
information data stored in the memory portion. 



EP 1 191 722 A2 



O 
fa 



0<?H 

DMbo 



35 



IS 



wL 

QQ 



8 S 



s 



a 

1 



H 



CM 



<o 



00 




K Hi — (050 

QOJQ-.DH 




n 

i — i 

Q 



8 



as 



CO 
CM 



Q 

i — i 
C/3 



! — I HZ 



CO'' 



13 



EP 1 191 722 A2 




14 



EP 1 191 722 A2 



F I G. 3 



AUDIO FRAME 
(24ms) 



DA 


X-PAD 


S c F- 


F - P AD 






CRC 





15 



EP 1 191 722 A2 



FIG. 4 



31. _ 

, - ENSEMBLE YES 
.RECEIVED APPROPRIATELY 



NO 



YES 



32 



i — -<r ft = 

33 


"1" J> 

m 




TIMER IS STARTED 






FT - "1" 







34 




DATA FOR DISPLAYING SEEKING 
OPERATION ARE STARTED TO BE 
SENT 




RECEIVED ENSEMBLE INFORMATION 
DATA ARE STORED 




SEEKING IS STOPPED 

z — 



DATA FOR DISPLAYING SEEKING 
OPERATION CONDITION ARE STOPPED 
BEING SENT 



DATA FOR DISPLAYING RECEIVABLE 
PROGRAM INFORMATION DATA ARE SENT 




CT SETTING RECEIVING FREQUENCY 
FOR ENSEMBLE INCLUDING SELECTED 
PROGRAM INFORMATION DATA ARE SENT 



ii 



DATA FOR DISPLAYING RECEIVING 
CONDITION ARE SENT 



16 



